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EDITORIALS I 
THE PURIFICATION AND SOFTENING OF WATER BY 

PERMUTITE. 
The advantages t o  be gained by  the use of soft 

water in steam raising and for many manufacturing 
operations are now generally recognized. It is also 
conceded that  the presence Of iron in water for dyeing, 
printing, bleaching vorks and paT.)er factories, is 
very undesirable. In  brewing, too, water containing 
much iron is objectionable. Therefore, the applica- 
tion of the product “ Permutite,” an artificial zeolite, 
~ S i O , . A l , O , ( I ~ , O . ~ a ~ O . C a 0 ) . 6 H , O ,  for the purpose 
of removing certain constituents from mater and 
softening i t ,  is of great interest to  the chemist and 
engineer. 

The Permutit-Filter Co., of Berlin, was organized in 
1909 for the purpose of exploiting the above-mentioned 
artificial zeolite under the trade name “Permutite” 
(see Appelius, Clzeni. Rev. Fett-Narz. Ixd., 1909, p. 300). 
This company devised also a process for softening water 
and for relieving i t  of iron and manganese (English 
Patent 26,074, LTov. 9, 1910). A number of other for- 
eign companies are now being organized for developing 
these methods of water treatment. The “Permutite” 
process has been operated on a commercial scale a t  
Glogau for the removal of manganese from water. 

R. Gans (Mit t .  am.  d .  Koef l igl .  Prujungsanst. I. Was-  
semersorgung u. A bwasserbeseitigzmg zu Berlin, I 907 
8 ;  Woch.  j. Brau., 24, 2 7 0 )  found that  the aluminate-sili- 
cates exchanged their bases not only for alkalies and al- 
kaline earths, bu t  also for iron, manganese, lead, silver, 
and presumably for all metals. He pointed out that  a 
filter of such material could be regenerated after use 
b y  washing with alkali salts, by  which the metals 
separated from the water were redissolved. Accord- 
ing t o  Gans, by  fusing aluminum silicates with sodium 
carbonate and sufficient quartz to  decompose all the 
carbonate, aluminate-silicates containing I 2-1 j per 
cent. Na,O are obtained which are excellent filtering 
media. He stated that  the soda content was of 
the greatest importance, since i t  was found to re- 
place the bases present in the water. In  one experi- 
ment conducted by  Gans, well water which rapidly 
became turbid in the air, owing to  the separation of 
iron, was filtered ‘through a I O  cm. layer of calcium 
aluminate, the water level falling I O  cm. per hour. 
The whole of the iron was removed from the water 
b y  the filter, from which it was afterwards dissolved 
b y  washing with sodium chloride solution. 

Gans also made experiments on the softening of 
water for boiler-feed purposes. A hard water was 
treated with sodium aluminate-silicate, which was 
found to  remove the lime and magnesia quantita- 
tively, leaving only the alkali carbonates, sulphates 
and chlorides, together with the small proportion of 
silicates contained in the original water. He found 
that  if only three-fourths of the sodium of the sodium 
aluminum silicate mas replaceable, 4 .5  lbs. of the 
material would remove from 30 cu. ft.  of mater pos- 

?.? 

sessing a hardness of 2 0  degrees (German), all salts 
capable of forming boiler incrustation. Gans re- 
ported (CJzcm. Ztg., 31, 3 j j )  that  manganese could be 
separated from water by filtration through a layer of 
granular aluminum silicate, prepared by  fusing- clay 
with an alkali carbonate, and adding to  the fused mass 
sufficient quartz to combine with almost the whole of 
the alkali. After extracting the mass n-ith water, the 
silicate was obtained in a granular or flaky form. Re- 
generation of foul filtering layers was found to  be accom- 
plished by  \yashing with calcium chloride or calcium- 
sodium chloride solution. Gans also reported that hy- 
drated silicates, both natural and artificial, xvere capable 
of withdran-ing the bases from alkaline and neutral salt 
solutions, and that  potash and soda might be eliminated 
from sugar juice by  means of aluminun silicate (2. 
Ver .  Dczit. Zzickerizzd., 1907, p. 206).  In  German Patent 
174,097, of January 12, 1905, issued to  Gam,  i t  is 
pointed out that  artificial zeolites or alkaline-earth 
aluminate-silicates for the purification of molasses need 
to  be free from uncombined lime (see also French 
Patent 374,5zj, February 11, 1907, of the J. D. Riedel 
A.-G.; and United States Patent 943,535, December 4, 
1909, of R. Gans, for the manufacture of hl;drated 
aluminum silicates). 

In  a patent issued t o  Gans in 1907 (English Patent 
8232, April 9, 1907) the claim is made for the manufac- 
ture of hydrated alumino-silicates, or artificial zeolites. 
About this time Gans gave further evidence of the use- 
fulness of aluminum silicates for improving water sup- 
plies ( J .  Gasbelezicht., 50, 1026) ; he pointed out that  
iron and manganese were removed completely by  pass- 
ing the water through a filter composed of calcium- 
aluminum silicate; that  a hard water could be softened 
b y  filtration through sodium-aluminum silicate. the lat- 
ter material also serving to remove any iron, manganese 
and ammonia which might be present in the water; and 
recommended that  in supplies where the hardness was 
due principally t o  calcium sulphate, the water be passed 
successively through layers consisting of strontium- 
aluminum silicate and calcium-aluminum silicate. 

I n  1908, Luhrig and Becker (Chenz. Ztg. ,  32, j14, 
j31)  conducted experiments on the efficiency of the 
“Gam method” for removing manganese sulphate from 
water by  means of natural or artificial zeolites. They 
found that  similar results were obtained with the nat- 
ural and artificial substances, but  that  the latter were 
more active; that  a given quantity of manganese sul- 
phate was most effectively removed from dilute solution 
made to  filter slowly through a bed of the silicate; 
that  the presmce of the salts of other bases in solu- 
tion was unfavorable to the absorption of manganese ; 
and that  by  subsequent treatment of the silicate 
with solutions of salts such as ammonium chloride, 
in order to  revivify i t ,  the whole of the absorbed 
manganese 75-as not removed, but  was found to be 
present partly as hydrated peroxide, which, 011 a large 
scale, tended to obstruct the filter beds. 
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The patents granted to  R. Gans and the 5. D.  Kiedel 
A . G .  in 1909 (French Patent 405,990,  July 1 7 ,  1909;  
‘English Patent 21,184, Sept. 16, 1909;  and U. S. Patent  
9 j 1 , 6 4 1 ,  hlarch 8, 1910) contain claims for a process for 
removing iron and micro-organisms from water. I t  is 
stated tha t  the process consists in treating the water 
with insoluble higher oxides of manganese with the 
cooperation of natural or artificial zeolites (cf. German 
Patents 145,797 and 1541792). The claim is made tha t  
if a calcium-zeolite is treated y i th  a solution of a man- 
ganous salt, a. manganese zeolite is formed, which, on 
treatment v-ith a solution of calcium permanganate. 
yields a product consisting of the higher oxides of man- 
ganese distributed in a fine state of division throughout 
a calcium-zeolite. According to  Gans (Chcm. ZYtd., 32, 
1 9 7 ) ~  450 kg. of calcium-zeolitewere found to be changed, 
by n-ashing with manganous chloride solution. to man- 
ganese-zeolite ; treatment with a calcium manganate 
solution converted the latter into calcium-zeolite again. 
On filtering the water to be treated through this ma- 
terial. the iron is said to be rapidly oxidized and re- 
moved, and the bacteria and organic matter destroyed; 
any manganese present in the water is also said to be 
removed. In later patents to  the same parties (French 
Patent 409,006,  Nov.  13, 1909; English Patent 26>842,  
Nov. 13, 1909;  and .C. S. Patent 960,887,  June 7 .  I ~ I O ) ,  
the water to  be softened is treated with barium, calcium 
or magnesium hydroxide, and sodium hydroxide or car- 
bonate, according to  the nature of the hardness, and 
then filtered through a layer of a natural or artificial 
zeolit e. 

TT’hen a n-ater containing manganese salts in solution 
is passed through a filtering bed composed of a zeolite 
impregnated with higher oxides of manganese the man- 
ganese is separated in the form of a mud. I t  was found 
in practice as early as 1907 tha t  if this mud was not re- 
moved irom the filter, i t  eventually formed small porous 
particles which did not interfere with the filtering ca- 
pacity of the bed, but ,  in fact, increased its efficacy with 
regard to the removal of manganese from water (see 
German Patent 220,609, Oct. 2 8 ,  1908, of the 1. D. 
Riedel -I.-Gj. However, when revivification was 
attempted-;. e . ,  on the bed containing manganese 
mud-the manganese retained was found to  be an ob- 
struction t o  rapid filtration. 

Natural stones, such as trass, phonolite, porphyry, 
leucite, trachyte, sodalite, and mica, are also employed 
in making filters through which the water t o  be treated 
is passed. These minerals are used either directly, 
if they have been hydrated naturally, or after they 
have been treated with steam under pressure : but  
we are not aware of’ their application in the place of 
artificial zeolite. 

Two investigations have recently been published on 
“Permutite.” Anders (TT’ock. I. Brazt.,  28, 7 8 )  con- 
ducted laboratory experiments with the product for the 
softening of water. His results shovi-ed tha t  “Permu- 
tite” is applicable for the softening of feed-waters, bu t  
not for mash-waters because i t  takes up sodium salts. 
He found tha t  a “Permutite” filter may be completely 
regenerated by the use of a sodium chloride solution. 

Kolb (Chew. Ztg. .  35, 1393, 1410) also investigated the 
application of “Permutite” to the softening, as well as  
the purification, of mater. He made experiments, both by 
shaking and by filtration, as to the interchangeoccurring 
between “Permutite” and the chlorides of calcium, 
magnesium, and potassium, and found tha t  the soda of 
the “Permutite” was replaced by the bases of the salts 
added in molecular proportions. .He also ascertained 
tha t  the “Permutite” could be regenerated by  treat- 
ing the used substance with sodium chloride, and 
tha t  iron and manganese, as me11 as the alkaline 
earth metals, could be removed from solution. Kolb 
stated tha t  with a filter formed of ‘ ‘  Permutite, ” 
complete softening of water could be effected, bu t  the 
water must not contain acid or suspended matter. 
In  the case of a muddy mater, in addition to block- 
ing the pores of‘ the filter, the mud coated the grains 
of the filtering material with inert matter and pre- 
vented the desired chemical reactions. Kolb con- 
sidered the regeneration of the ‘ ’  Permutite” by a 
solution of sodium chloride to  be of industrial im- 
portance, since it would enable the same filter to be 
used for an indefinite period. According to his find- 
ings, the richness of the treated water in sodium 
salts is not detrimental to boiler-feed water. 

I t  m-ould seem that  “Permutite,” to be of value for 
technical uses, must be of a granular or leafy, easily 
porous character, such as is obtained by  melting to- 
gether the constituents in definite proportions. The 
amount of clay is calculated according to  the amount 
of bases. Gans considers tha t  the composition of a n  
ideal zeolite, zSi0,.-~120,.Na,0,6H,0, should be ap- 
pro ached. TI-. A. I $ . I l l O R .  

THE PAINT AND VARNISH INDUSTRY O F  THE UNITED 
STATES. 

Up to ten years ago this industry \?-as more or less 
in an empirical state. Even the manufacture of dry 
colors, such as chrome yellom-, Prussian blue, chrome 
green, etc., which are purely chemical colors-and 
the reaction can be figured out molecularly--was 
carried on b y  men who had what they thought were 
secret formulas, and if more of one liquid than another 
was added, no note was taken of it. The mixed 
paint industry was also in a somewhat chaotic state, 
bu t  a few men came to the realization tha t  white 
lead was not the only pigment, and linseed oil and 
turpentine not the only vehicles which could be used. 
The mixed paint consumption to-day amounts to  
eighty million gallons per year, and such materials 
as barytes, blanc fixe, lithophone. sublimed white 
lead silica, etc., are now regarded as beneficial acces- 
sories, rather than adulterants. 

With the co-operation of the Department of Agri- 
culture, such Trehicles as soya bean and china wood 
oils are receiving marked attention. China xood 
oil is to-day such a necessity that  the revolution in 
China, which has brought the price of the .oil up to 


